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Figure 1. The azimuthal angle decorrelation in dijet production at the Tevatron as a function of dijet rapidity
dierence , for jet transverse momentum p
T
> 20 GeV. The analytic BFKL solution is shown as a solid curve
and a preliminary D; measurement [ 6] is shown as diamonds. Error bars represent statistical and uncorrelated
systematic errors; correlated jet energy scale systematics are shown as an error band.
unfortunately washed out by the falling parton distri-
bution functions (pdfs). As a result, the BFKL pre-
diction for the total cross section is simply a less steep
fallo than obtained in xed-order QCD, and tests of
this prediction are sensitive to pdf uncertainties. A
more robust pediction is obtained by noting that the
emitted gluons give rise to a decorrelation in azimuth
between the two leading jets.[ 5, 3] This decorrelation
becomes stronger as  increases and more gluons are
emitted. In lowest order in QCD, in contrast, the jets
are back-to-back in azimuth and the (subprocess) cross
section is constant, independent of .
This azimuthal decorrelation is illustrated in Fig-
ure 1 for dijet production at the Tevatron pp collider [
3], with center of mass energy 1.8 TeV and jet trans-
verse momentum p
T
> 20 GeV. The azimuthal an-
gle dierence  is dened such that cos = 1 for
back-to-back jets. The solid line shows the analytic
BFKl prediction. The BFKL Monte Carlo prediction
is shown as crosses. We see that the kinematic con-
straints result in a weaker decorrelation due to sup-
pression of emitted gluons, and we obtain improved
agreement with preliminary measurements by the D;
collaboration [ 6], shown as diamonds in the gure.
In addition to studying the azimuthal decorrelation,
one can look for the BFKL rise in dijet cross section
with rapidity dierence by considering ratios of cross
sections at dierent center of mass energies at xed
. The idea is to cancel the pdf dependence, leaving
the pure BFKL eect. This turns out to be rather
tricky [ 8], because the desired cancellations occur only





















dened such that R
12
= 1 in QCD lowest-
order. the result is shown in Figure 2, and we see that
the kinematic constraints strongly aect the predicted
behavior, not only quantitatively but sometimes qual-
itatively as well. More details can be found in [ 8].
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Figure 2. The ratio R
12
of the dijet cross sec-








= 1800 GeV, as dened in the text. The curves
are: (i) the BFKL MC predictions (solid curve), (ii)
the `naive' BFKL prediction (dashed curve), and (iii)





In summary, we have developed a BFKL Monte
Carlo event generator that allows us to include the sub-
leading eects such as kinematic constraints and run-
ning of 
s
. We have applied this Monte Carlo to dijet
production at large rapidity separation at the Teva-
tron. We found that kinematic constraints, though
nominally subleading, can be very important. In par-
ticular they lead to suppression of gluon emission,
which in turn suppresses some of the behavior that
is considered to be characteristic of BFKL physics. It
is clear therefore that reliable BFKL tests can only
be performed using predictions that incorporate kine-
matic constraints.
REFERENCES
1. L.N. Lipatov, Sov. J. Nucl. Phys. 23 (1976) 338;
E.A. Kuraev, L.N. Lipatov and V.S. Fadin, Sov.
Phys. JETP 45 (1977) 199; Ya.Ya. Balitsky and
L.N. Lipatov, Sov. J. Nucl. Phys. 28 (1978) 822.
2. A.H. Mueller and H. Navelet, Nucl. Phys. B282
(1987) 727.
3. L.H. Orr and W.J. Stirling, Phys. Rev.D56 (1997)
5875.
4. C.R. Schmidt, Phys. Rev. Lett. 78 (1997) 4531.
5. V. Del Duca and C.R. Schmidt, Phys. Rev.
D49 (1994) 4510; W.J. Stirling, Nucl. Phys.
B423 (1994) 56; V. Del Duca and C.R. Schmidt,
Phys. Rev. D51 (1995) 215; V. Del Duca and
C.R. Schmidt, Nucl. Phys. Proc. Suppl. 39BC
(1995) 137; preprint DESY 94-163 (1994), pre-
sented at the 6th Rencontres de Blois, Blois,
France, June 1994.
6. D; collaboration: S. Abachi et al., Phys. Rev.
Lett. 77 (1996) 595; D; collaboration: presented
by Soon Yung Jun at the Hadron Collider Physics
XII Conference, Stony Brook, June 1997.
7. L.H. Orr and W.J. Stirling, Phys. Lett. B436
(1998) 372.
8. L.H. Orr and W.J. Stirling, Phys. Lett. B429
(1998) 135.
3
